Propionyl-L-carnitine as protector against adriamycin-induced cardiomyopathy.
Propionyl- l -carnitine (PLC) is a naturally occurring compound that has been considered for the treatment of many forms of cardiomyopathies. In this study, the possible mechanisms whereby PLC could protect against adriamycin (ADR)-induced cardiomyopathy were carried out. Administration of ADR (3 mg kg(-1)i.p., every other day over a period of 2 weeks) resulted in a significant two-fold increase in serum levels of creatine phosphokinase, lactate dehydrogenase and glutamic oxaloacetic transaminase, whereas daily administration of PLC (250 mg kg(-1), i.p. for 2 weeks) induced non-significant change. Daily administration of PLC to ADR-treated rats resulted in complete reversal of ADR-induced increase in cardiac enzymes except lactate dehydrogenase which was only reversed by 66%. In cardiac tissue homogenate, ADR caused a significant 53% increase in malonedialdehyde (MDA) and a significant 50% decrease in reduced glutathione (GSH) levels, whereas PLC induced a significant 33% decrease in MDA and a significant 41% increase in GSH levels. Daily administration of PLC to ADR-treated rats completely reversed the increase in MDA and the decrease in GSH induced by ADR to the normal levels. In rat heart mitochondria isolated 24 h after the last dose, ADR induced a significant 48% and 42% decrease in(14)CO(2)released from the oxidation of [1-(14)C]palmitoyl-CoA and [1-(14)C]palmitoylcarnitine, respectively, whereas PLC resulted in a significant 66% and 54% increase in the oxidation of both substrates, respectively. Interestingly, administration of PLC to ADR-treated rats resulted in complete recovery of the ADR-induced decrease in the oxidation of both substrates. In addition, in rat heart mitochondria, the oxidation of [1-(14)C]pyruvate, [1-(14)C]pyruvate and [1-(14)C]octanoate were not affected by ADR and/or PLC treatment. Moreover, ADR caused severe histopathological lesions manifested as toxic myocarditis which is protected by PLC. Worth mentioning is that PLC had no effect on the antitumour activity of ADR in solid Ehrlich carcinoma. Results from this study suggest that: (1) in the heart, PLC therapy completely protects against ADR-induced inhibition of mitochondrial beta -oxidation of long-chain fatty acids; (2) PLC has and/or induces a powerful antioxidant defense mechanism against ADR-induced lipid peroxidation of cardiac membranes; and finally (3) PLC has no effect on the antitumour activity of ADR.